. British Journal of Industrial Medicine, 33, 147-151. Predictions of mortality from mesothelial tumours in asbestos factory workers. Using the accumulated data on deaths from mesothelial tumours among cohorts of male and female factory workers at a London asbestos textile factory, the mortality from this cause up to the year 2000 AD has been predicted. The limitations of the methods used are pointed out, but it is estimated that for men the mortality due to mesothelial tumours will be between 7 % and 11 % of the total mortality and somewhat higher for women. The highest number of deaths from mesothelial tumours will occur during the 1980s, thereafter the numbers will decline because of the decreasing size of the cohort resulting from general mortality.
For some years there has been concern about the magnitude of the risk of death from mesothelial tumours incurred by workers in the asbestos industry. The association between exposure, particularly to crocidolite asbestos, and development of this tumour has been recognized for the past 15 years (Wagner, Sleggs, and Marchand, 1960) . In population-based studies of workers in various industries in different countries and exposed to different types of fibre and followed-up for differing periods, the proportion of deaths from mesothelioma has varied between 0.1 % and 7 % of the total mortality (Gilson, 1973) . In the United Kingdom the Employment Medical Advisory Service, which maintains a mesothelioma register, reported 126 deaths in 1969 certified as mesothelial tumours increasing to 190 in 1973 (Department of Employment, 1975 . In about two-thirds of these there was a history of exposure to asbestos dust (Greenberg and Lloyd Davies, 1974) .
We have followed the mortality of past employees of an asbestos factory in the east end of London (Newhouse, 1969; Newhouse et al., 1972 (Newhouse, 1969 September 1972, 45 deaths from these tumours had occurred in the two cohorts studied. In Table 2 the tumours are tabulated by time since first exposure; 23 of the mesotheliomata were of pleural origin and the remaining 22 of peritoneal origin. As the time of occurrence of the two types is similar they have not been considered separately. The mesotheliomata incidence rate per 100 000 subject years at risk increases from six at between 10-15 years after first exposure to 318 among those with a follow-up period of 30 or more years (Table 2) . Secondly, both the degree and length of exposure are important, for men and women the rate increases both with longer periods of employment and with more intense exposure (Table 3 ). In those with low-moderate exposure and only short periods of employment the mesothelioma rate is about one-sixth of the rate of those with severe and long exposure. However the mean length of follow-up differs between the different groups, particularly between men and women because of the way the cohorts were defined, and these rates are not adjusted for these differences. Adjusted rates are given in Table 4 .
Projection into the future In predicting mortality from mesothelioma various assumptions are made: first that the total mortality of both male and female cohorts will be governed by the current age specific mortality rates of England and Wales except for a factor representing the excess mortality from all causes which has been observed to occur in these groups. This factor is dependent on the exposure category and is given the value of the ratio of the observed to expected deaths of those with more than 10 years' follow-up in each group (Table 4 , column 3). Secondly that the mesothelioma incidence rate which has been observed to increase with time since first exposure up to 30 years (Table  2) , will continue to increase as the follow-up increases further. Thirdly that the intensity of exposure to dust in any given job did not vary during the period, so that the risk of developing a mesothelioma is not dependent on the date when the worker was first exposed at the factory. As (Cook, Doll, and Fellingham, 1969) and also to asbestos-induced mesotheliomata in rats (Berry and Wagner, 1969) , has been used. In the model, mesothelioma risk (m) increases with time since first exposure (t) according to: m = c(t -w)k where c, w, and k are constants. There is some theoretical justification for using this formula (Pike, 1966) , and on this basis both the parameter w, which is the minimum lapse period and the power k are independent of the degree of exposure. Pike and Doll (1965) Tables 2 and 3 . The best estimates are k = 1-4, w = 11 years. However the estimates k = 2, w = 9 fit the data almost as well, and the higher value of k is in agreement with the animal experiments (Berry and Wagner, 1969) . The fit of the model to the data is shown in Fig. 1 for both sets of estimates, and the projection is carried out with both sets. From the estimates of c, mesothelioma rates, adjusted for length of follow-up, were calculated by applying the fitted rates for each group and period of follow-up to the overall distribution of follow-up. These adjusted rates are almost independent of the estimates used for k and w and are given in Table 4 . When considering the projection into the future the risk increases very markedly as time progresses after first exposure, but on the other hand the number of subjects at risk decreases progressively after recruitment until the study ends, due to mortality from all causes (Table 5 ). Also shown in Table 5 are the numbers of subjects with more than 20 years' follow-up since first exposure (shown graphically for men in Figure 2) , that is, those at high risk. They do not reach their highest values until 1981 and 1971 for men and women respectively.
The estimated number of mesotheliomata using the two sets of estimates of k and w and also with reduction in exposure level after 1950 are shown in Table 6 . The estimate k = 1-4 gives the lowest values, the alternative estimate of k = 2 increases the 
1971 -75  18  20  16  19  7  8  1976-80  23  28  21  25  8  10  1981-85  27  35  23  30  8  11  1986-90  28  39  23  33  8  12  1991-95  27  38  21  31  7  10  1996-2000  23  34  17  26  5  8   Total  146 194 121  164  43  59 Alternative projections are given, according to the estimates used for k and w, and for men with risk reduced to half for those first expected after 1950: (a) k = 1-4, w = 9, (b) k = 2, w = 11, (c) as ( Finally it is of interest to consider the cumulative mortality of these workers, both from all causes and that due to the specific occupational cancer. This is shown for men in Fig. 3 . Even with the lowest estimates the peak incidence of mesotheliomata is not predicted to occur until the 1980s and the incidence at the turn of the century will be similar to the present level. In addition there will continue to be an excess of lung cancer due to asbestos and deaths due to asbestosis. It should be stressed that the population we are considering were all first exposed to asbestos before 1964 and most of them earlier than 1951. Therefore the conditions responsible are not those which should be achieved today. The evidence of a dose response relationship (Table 3) shows that improved control of the factory environments at present and in the future should markedly reduce risks, and relatively recent improved standards (British Occupational Hygiene Society, 1968) 
